Key indicators: single-crystal X-ray study; T = 113 K; mean (C-C) = 0.002 Å; R factor = 0.049; wR factor = 0.129; data-to-parameter ratio = 16.5.
Related literature
Quinoline and its derivatives are intermediates in organic synthesis and are useful dyes, see: Brock et al. (1999) . They possess a broad spectrum of biological activity, such as antiasthmatic, antiinflammatory and antimalarial, see: Fokialakis et al. (2002) ; Ma et al. (2004) ; Sawada et al. (2004) . In addition, quinoline derivatives have been evaluated as anticancer and anthelmintic agents, see: Sakata et al. (1988) . For related structures, see: Tu et al. (2006) ; Xie et al. (2009) .
Experimental
Crystal data C 25 H 15 ClN 2 O 2 M r = 410.84 Triclinic, P1 a = 9.1390 (12) Å b = 9.5350 (11) Å c = 11.9668 (17) Å = 108.182 (4) = 105.366 (4) = 92.739 (3) V = 945.6 (2) Å 3 Z = 2 Mo K radiation = 0.23 mm À1 T = 113 K 0.34 Â 0.32 Â 0.22 mm
Data collection
Rigaku Saturn diffractometer Absorption correction: multi-scan (CrystalClear; Rigaku, 1999) T min = 0.926, T max = 0.952 11798 measured reflections 4467 independent reflections 3779 reflections with I > 2(I) R int = 0.034 Refinement R[F 2 > 2(F 2 )] = 0.049 wR(F 2 ) = 0.129 S = 1.06 4467 reflections 271 parameters H-atom parameters constrained Á max = 0.36 e Å À3 Á min = À0.47 e Å À3 Table 1 Hydrogen-bond geometry (Å , ).
Symmetry code: (i) x; y À 1; z. Cg is the centroid of the C14-C19 ring.
Data collection: CrystalClear (Rigaku, 1999) ; cell refinement: CrystalClear; data reduction: CrystalClear; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: SHELXTL (Sheldrick, 2008) ; software used to prepare material for publication: CrystalStructure/MSC (Rigaku/MSC (2003) . 
3-(4-Chlorophenyl

Comment
Quinoline and its derivatives represent an important class of nitrogen-containing heterocycles as they constitute useful intermediates in organic synthesis and are useful dyes (Brock et al., 1999) . They are well known in the pharmaceutical industry and have been shown to possess a broad spectrum of biological activities including such as antiasthmatic, antiinflammatory and antimalarial activity (Sawada, et al., 2004; Ma et al., 2004; Fokialakis et al., 2002) . In addition, quinoline derivatives have been evaluated as anticancer and anthelmintic agents (Sakata et al., 1988) . We report here the preparation and crystal structure of 3-(4-chlorophenyl)-1-(4-nitrophenyl)benzo[f]quinoline, (I).
In the structure of (I) ( Fig. 1) , the benzoquinoline moiety is not quite planar as C3 deviates by 0.169 (1) Å from the mean-plane formed by the atoms N1/C1-C13. The pyridine ring is inclined at angles 6.89 (7), 4.24 (9) and 66.98 (4) ° with respect to the naphthalene (C4-C13), and phenyl rings C14-C19 and C20-C25, respectively. The two phenyl rings make a dihedral angle of 71.1 (1) °.
The C-H···π and π-π stacking are present in the crystal structure of (I). The π-π stacking (Cg···Cg distance 3.7838 (11) Å between the pyridyl rings of adjacent molecules) links the molecules into dimmers, while the C24-H24A···Cg stacking links the molecules into polymers ( Figure 2 ).
The following crystal structures of compounds closely related to (I) have been reported: 13-(4-fluorophenyl)-12Hbenzo[f]indeno[1,2-b]quinolin-12-one (Tu et al., 2006) and 5-(4-bromophenyl)-1,2,3,4-tetrahydrobenzo[a]phenanthridine (Xie et al., 2009 ).
Experimental
The title compound, (I), was prepared by the reaction of 4-chlorobenzaldehyde (2 mmol, 0.281 g), naphthalen-2-amine (2 mmol, 0.283 g) and 2-bromoacetophenone (2 mmol, 0.498 g) in THF (10 ml) at 338 K catalyzed by iodine. m.p. 559-561 K. The single crystals suitable for X-ray diffraction were obtained by slow evaporation of an ethanol solution of (I).
Refinement H-atoms were included at geometrically idealized positions and refined in riding-model approximation with the following constraints: C-H distances were set to 0.95 Å and U iso (H) = 1.2U eq (C). Fig. 1 . The molecular structure of (I) plotted with 50% probability of displacement ellipsoids and the atom-numbering scheme. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Figures
3-(4-Chlorophenyl)-1-(4-nitrophenyl)benzo[f]quinoline
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq Cl1 −0.44740 (5) 1.45046 (5) (7) 0.0299 (7) 0.0032 (6) 0.0144 (6) −0.0031 (6) N1 0.0188 (7) 0.0175 (6) 0.0199 (7) 0.0015 (5) 0.0058 (6) 0.0054 (5) N2 0.0208 (7) 0.0257 (7) 0.0182 (7) 0.0025 (6) 0.0012 (6) 0.0022 (6) C1 0.0174 (7) 0.0159 (7) 0.0211 (8) 0.0008 (6) 0.0073 (6) 0.0057 (6) (9) 0.0232 (9) 0.0004 (7) 0.0033 (7) 0.0114 (7) C14 0.0189 (8) 0.0169 (7) 0.0211 (8) 0.0016 (6) 0.0067 (6) 0.0072 (6) C15 0.0251 (8) 0.0173 (8) 0.0231 (9) 0.0036 (6) 0.0065 (7) 0.0049 (7) C16 0.0242 (8) 0.0232 (8) 0.0209 (9) 0.0017 (7) 0.0027 (7) 0.0072 (7) C17 0.0182 (8) 0.0223 (8) 0.0289 (9) 0.0042 (6) 0.0074 (7) 0.0120 (7) C18 0.0260 (9) 0.0197 (8) 0.0260 (9) 0.0055 (7) 0.0103 (7) 0.0062 (7) C19 0.0227 (8) 0.0199 (8) 0.0188 (8) 0.0032 (6) 0.0061 (7) 0.0049 (7) C20 0.0167 (7) 0.0165 (7) 0.0193 (8) (6) 0.0097 (7) 0.0054 (7) Geometric parameters (Å, °) 
